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:^K^^i^i^mM(D-m^ (V) \Z7r^tit'^'&<D^r\t. 4- [ (3, 

4 -vi7nD7xnJl/) T-tr5^;U] -3 - [ (1 -tfnU>'-;L') -1 
- t!^7v>;tF;u#^vi/- 1- [ (4 - h u ■7;u^o/^;u:7x:i;L') t 
-fe^^jH - 2- [ ( 1 - tf p u v::i;u) tr^Uv>. i- [ (3. 4- 

v^on7x:z;i/) 7-fe5^;i'] -2- [ ( 1 - t! d U i^-JU) ^^^H tf^Uv 
1- [ (3, 4-i/^Uuyy.-)V) 7±9-)V] -4. 4 -X5"l/>v:t4^ 

->-2- [ ( 1 -tfn'j v-;u) f^u >^>;5W^lu, :ine>-iS^ 

(V) {C^T K ^^i^i^mmitA. Naylor et aL.J.Med. C 
hem., 3 6 . 2075 (1993), V. Vecchietti et a 

1. . J. Med, Chem. , 3 4 . 397 (1991) , ibid. Eur. 
Patent Appl. EP232, 612 (1987). EP260. 04 
1 (1988), EP275, 696 (1988) > D. I. C. Scopes 

et al.,J.Med. Chem. , 3_5., 490 (1992) {C^^tl 

^K^^Wi^mm<D-1^^ (VI) \Z7r^tit'^'^(D^X'\t. 3- (l-lfPUv 

-;u/5^;i/) -4- [5, 6 - v^^no- 1 --r >^>;^;U/J^— ;H -xh^t 
FP-1. 4 -^7v>75^'jf^L^''^. cne-®^ (VI) \z^r K^^i^f^mm 
wo 9 4/0 5 6 4 eizm^n^iDmiz'^t-ormT^-r^ctfj^X't^o 

:^ K ^mi^i^WiM(0-f&^ (VII) {;^T{t'&tH7)4'T«, 2- (3. 4-'yi7 
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x^;n h*75^*<ifSLi/i. ;ine>-jg^ (VII) \z^-r K ^^i^iH^mm^t. 

J. J. Barlow et al.,J.Med. Chem. . 3_4, 3 14 
9 (19 9 1) (C^$ns;^}4{CtJ£oTS!3i-r§^i:*^*T#5. 

±$^K^^i^i^W}m(D'pX\ (I) . (Ill) , (IV) , (V) . (VI):te 

ckC; (VII) TS$nSi^M{CM-rS^a^6*IIC$ftLViS?#Jnig<!:LT«, 

mmm. ^xy^m., iy^omm.. ^)v^)mm.. ^)y^mM. m^m 
m.. T>x;u^i^, Tu-(>m^^ y'^)um^m(D^ 

mmf)^Mibti. ^i:'hm.wt^. ^^t7i^mmm> ^)>wt^> m^m^. i^^yj. 

iifSLVi. :^ffl^Ji:LT«, M (»* L < {iM^^ffi, Hji^tft, BIKSS, it 

^) . -»#^J ($f^L<ti/i^:t+v'^m#ifxxx;i/, ^v^jim. 

i?ig> xxhi?-:M-'j':7Aii) , ^^ty^^m^mi (0^b<\tti^)Em. 
nm^m. ^yf^yuymmm. T.^rj^jy^tDi^y^A. 7.x7U>s?t^:^ 
yyA, ^ y xt-7'J >if7;u5x'j7A, u y-;ug?:^7;u->'^7A, y'y^))im^ 
. iH^y^^mmmi (jf^L<«t/;^x7'j>i?^'j-fe'j 
v)U}i^ymm^^x.xf-)vm. s/3if]i&i»g?xxT-;k ;^x7U>if4^ 
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6 05}?iJ:t=t^v7'nlfl/>3 OifV3-}l. t^^J :t^iyX.^U>^it\l^i^m. 

l/]yJ-)V. I r g a s an, □ □ 7x . Hft^J ($f^L'<«7 

^b'TifA*, h^;?/>h5^, ^>h:^^h, ;*7;i/7}^4^>';<9';i/-fe;UD -7.:^ h 
U-^A, p^5^;uir;uo-xil) , SiS^J (i!f^L<tt^'U-fe:'J zfu^dvy^f 

mmm.^^^(D k ^nwYfmm(D^Vttm\z'^'^-^nu^^-h^. munx\t i m 

m$>MmnQ. 1 Mg~l 0 0 Omg, :5^ffl^jTHllHl^^^fcO®^0. 0 
0 1 n g/m'~ 1 Omg/m',h75:^J;^iClSM$nS. 

mmm i 

1 7 - v^nyptf;i/^5^;i/- 3, l 4 3 - Kp=^'>- 4, 5a-X:}?4^ 
i^- I 7 -^^)V-6 AN-^^'^JV-hyyT.- 3- (3-7U;U) 7^:7"; 
;i/7 5 K) ^;i/t:h-'^A • BOim^ X 

5 0 



wo 98/23290 



PCT/JP97/04267 




1 



v-6j3- iN->^^)W (3-7U;U) T^UJUT^H) =E}1 

t:h>2. 0699g (4. 3 m m o I). i^^x5^;i'60inl. ;t^/-;W6inl. 3'^{I::^5^;H. 3 

i^^^^^nP^jPA (lOOmlx?) Tifcvt^. 7Kl<£^gliSL^^#^n^?lS<^:t^i?X5' 
!7Un-t^)VA (lOOmlxS) Tifeft^. 7Rl^^ifilU#bnfc^S<£:^ i57 y 3 

mp 202. 40-207. 9*0 i^M) 

NMR (500MHz. DMS0-d6) 

5 0. 38(1H. m). 0. 60(1H. m), 0. 70(1H. m). 0. 78(1H, m).1.23 (1. 4H. m), 
1.32 (0. 6H. m). 1. 40-1. 62 (2H . m). 1. 73(1H. m), 1.97-2. 22 (1H. m). 2.63 
(IH. m). 2. 75(1H. m), 2. 84-2. 95 (IH. m). 2. 87(1.8H. s). 3. 02-3. 20 (1H, m). 
3. 10(1.2H. s), 3. 22-3. 35(1H. m). 3. 44-3. 70 (1. 6H. m). 3. 58(3H. s), 3.85 
(2H. i). 4. 18(0. 4H. i). 4. 80(0. 6H. d, J=7. 8Hz). 4. 88(0. 4H. d, J=8. 3Hz), 
5.86(0. 4H. br s). 5.93(0.6H. br s). 6.36(0.6H. d, J = 15. 6Hz). 6.63(0.6H, 
s). 6. 71(1H, s). 6. 77(0. 4H. d, J=8. 3Hz). 6. 84(0. 6H. d. J=7. 8Hz). 6.89 
(0.4H. d. J = 15. IHz). 6. 99(0.4H. s). 7. 23(0. 6H. d, J=15. 5Hz). 7. 36(0. 4H, 
d. J=l 5.1Hz). 7. 66(0. 6H. s), 7. 72(0.4H. s). 7. 92(0. 6H. s). 8.03 (0. 4H. 
s). 9. 33(0. 4H. s). 9. 72(0. 6H. s). 

IR (KBr) 

V 3460. 1649, 1595. 1454, 1410. 1321, 1 158. 1 139. 596 cm"'. 
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Mass (FAB) 

m/z 491 (M+H)". 
Ttm^^U CasHssNsOs I . • O.SHsOchLT 

tf^M.-C. 55.51: H. 5.78: N, 4.46: I, 20. 22. 

HzlHirC. 55. 50: H. 5.85; N, 4.45: I. 20.23. 

1 7 -i>i^ n^P h!;i/^5^;i/- 3 . 1 4 j3 -vh Ho4^i>- 4. 5a-x:;3t4^ 
V- 1 7 6 iS - (N-/5^;i/- 3 h4^>'->>:^A7^ K) ^Jt't 



1 7 - v^Dyotf;i/p^5";i'- 3, 1 4 j3 -vh Kn:^^i>- 4, 5a-X:J?4^ 
i^-6Q- W-^^JV- S-^h^'y'yyi-M.TS.]^) t;^h:^>2. 0014g (3. 
Smmol). X h^t Hn7 7>40niK 3':7{b^^;H. 3nil ^rlif^^iltCSax.. 100*0.1^ 

^Sr*5 ClT^j: Vi. ^^(75{t:'&#3295iDg;5q# bnfc. 

mp 176.0-183. 0 (^^) 
NMR (600MHz, DMS0-d6) 

6 0. 37(1H. m). 0. 60(1H. m), 0. 70(1H. m), 0. 77(1H, m). i.23(1.4H. m). 

1.35(0. 6H. m). 1. 43-1. 63(2H. m). 1. 74(1H. m). 2. 02-2. 22 (IH. m). 2. 62(1H 

. m), 2. 75(1H. m), 2. 8^-2. 96(1H. in). 2. 90(1.8H, s). 3. 04-3. 19 (IH, m), 3. 

15(1. 2H. s), 3. 23-3. 35 (1H. m), 3. 50(0. 6H. s). 3. 53(0. 4H. s). 3. 59(3H. s). 

3. 68(0. 6H. m). 3. 78(1. 8H. s). 3. 80(1.2H. s). 3. 85(2H. m). 4. 21(0. 4H. m). 




5 2 



wo 98^3290 



PCT/JP97/04267 



4. 82(0. 6H. d, J=7. 9Hz). 4. 89(0. 4H. d, J=8. 2Hz), 5. 87(0. 4H, br s), 5.94 
(0. 6H. br s). 6. 63(0. 6H. d. 1=15. OHz). 6. 72(0. 8H. s). 6. 76(0. 6H. d. J= 
8. 2Hz). 6. 81(0. 6H. d. J=8. 2Hz). 6. 92(0. 6H. dd. J=8. 2 and 2.1Hz). 6.96(0 
4H. dd. J=8. 2 and 2. IHz). 7. 00(0. 6H. m). 7. 09(0. 6H. d. J=7. 6Hz). 7.17(0, 
4H. d. J = 15. 3Hz). 7. 24-7. 30 (2H. m). 7. 33(0. 4H. t, J=7. 9Hz), 7. 42(0. 4H. 
d. J=15. 3Hz). 9. 35(0. 4H. s). 9. 63(0. 6H. s). 



V 3410. 1642, 1595. 1491. 1460. 1410. 1321. 1274. 857. 793 cm"'. 
Mass (FAB) 

m/z 531 (M+H)* . 
TC^^^ffM C32H39N205 • I . • 0. 3H20,i:LT 

ff^fil:C, 57. 89: H. 6.01: N. 4.22: I. 19.11. 

mmm-.C, 57. 80: H. 5.86: N. 4.22: I. 19.14. 

mmms 

1 7 -->i:7pyDH;i/^5^;i'-4. 5 a-JLt^^ly- S, 14i3-vt:Fo + 



1 7 -->^oyDfcf;u^5^;i/-4. 5 a-x:}?4^i>- 3, 

- LN-;^^)l-hy>^-3- (3-7U;i') 7^U-;U75Hj "EXu 
t::h>600iDg(l. 26minol) S:-r h ^ t H o 7 ^ >30inl{I?$^L, Z(DmWzQX:\ZX 

tzm. ^□□^;uA//:$'y-;u=(4:i)ji-&^S:Jjp;i. Kit^mn^iz^t^i^tz^ 



IR (KBr) 
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[:^Stt7;i/i:f20g:i:7nn7t^;i/A/>^y -;kio:o-*io:i) ] vmsiWi> mm 
x^;L'-^^y-;n:?i^^Ht. sii<7){b-&!^ 473mg mm : n%) ^m^nrz. 

mp 238-239. 8 V (j^M) 
NMR (600MHz. CDCU) 

6 0. 38(1H. i). 0. 45(1H. m), 0. 76(2H. m). 1.34(1H. m). 1.46(1H. m). 1. 

61 (2H. m). 1. 76(1H. m). 2. 25(0.2H. m). 2. 42(0. 8H. m). 2. 90-3. 03 (IH. m). 

3. 05(2. 4H, s). 3. 06-3. 22 (4. 6H, m). 3. 41 (2H. m). 3. 72 (0. 8H. m). 3. 79(1H. 

m). 4. 58(0. 2H. m). 4. 67(0. 8H. d, J=7. OHz). 4. 75 (0. 2H. d, J=7. OHz). SVS 
5(0. 8H. d. J=15. 3Hz). 6. 59(0. 2H, d. J=8. 2Hz), 6. 61(0. 2H. d. J=15. 3Hz). 6. 
64(0. 8H. d, J=8. 2Hz). 6. 68(0. 8H. s). 6. 83(0. 2H. d. J=8. 2Hz). 6. 91(0. 8 H. 

d, J=8. 2Hz). 7. 32(0. 8H. d. J=15. 3Hz). 7. 33(1H, s), 7. 38(0. 8H. s). 7. 43 
(0.2H. s). 7.55(0.2H. d. J = 15.3Hz). 7.62(0.2H. s). 9.49(1H. br s), 12. 12 
(IH. br s). 
IR (KBr) 

V 3420. 1653. 1605. 1504. 1408. 1321. 1 160. 872 cm"'. 
Mass (FAB) 
m/z 493 (M+H)*. 

Ttm^mm C28H32N2O6 • o.2acoe t ^lt 

fh^M : C. 67.80: H. 6. 64; N. 5.49. 
: C. 67.80: H. 6. 67: N. 5.65. 

mmm4 

1 7 - v^D7'ntf;Up^5^;U-4. 5a-X#^v-3. 14-0-vtHD4^ 
'>-6j3- (N-^5";U- 3 -7^ h^v>'>:^A7= K) ^;^h:^>-N-:t=l^ 
->K 4 
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O 



o 



XX. 




1 7 -'>i^nypH;i//5^;i/-4. 5 a -X:t?4^v- 3 , 14/3-vtKo4^ 

mp 234-236. 8 t: i^M) 

NMR (600MHz, CDCh) 

6 O.SBdH. m). 0. 42(1H. m). 0. 74(2H. m). 1.34(1H. m). I.45(1H. m), 1. 
61 (2H. m). I.72(1H. i). 1.81(2H. m). 2. 24(0. 3H. m), 2. 41(0. 7H. m), 2.86 
-2. 97(1H. m). 2. 97-3. 14(2H. m). 3. 06(2. IH. s). 3. 15(0. 9H. s), 3.32-3.44 
(2H. m). 3. 70-3. 80(1. 7H. m). 3. 83(3H, s). 4. 62(0. 3H. m), 4. 70(1H. d. J = 
7. 9Hz). 6. 57-6. 68(0. 7H. m). 6. 58(0. 3H, d. J=7. 9Hz), 6. 62(0. 7H, d. 1=8.2 
Hz). 6. 77(0. 7H. dd. J=8. 2 and 2. IHz), 6. 82(0. 3H, d, J=8. 2Hz), 6. 84(0. 7H. 
d. J=8.2Hz). 6.86(1H. d, J=15.6Hz). 6.91(0.3H. dd, J=8. 2 and 2. IHz) . 6. 
94(0. 7H. d, J=7. 3Hz), 7. 03(0. 3H. s). 7. 11(0. 3H. d. J=7. 6Hz). 7. 15(0. 7H, 
t. J=7. 9Hz). 7. 29(0. 3H. t. J=7. 9Hz). 7. 40(0. 7H. d. J = 15. 6Hz), 7. 62(0. 3H 
. d, J=15. 3Hz). 9. OOdH. br s), 12. 15(1H. br s). 

IR (KBr) 

V 3420. 1647. 1593. 1495. 1408. 1321. 1 160. 917. 855 cm''. 
Mass (FAB) 

m/z 533 (M+H)*. 
Ttm^^^i^ C3.H36N2O8 • 0. 3H20<i:tT 

5 5 
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mmm c. 69. ii: h. e. s?: n. 5. 21. 
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v-6i3- [N-p^5^Jl/- 3 - (4 - h« U 7;i/:tO;<5^;i/7x-;i') y'U)^.^}]/ 
7=H] ^:;^t:^>-N-^=^-> K 5. 




5 



1 7 -v'i:7Dyne;L'^5";L'-4. 5a-X#4^'>-3. 1 4 /3 - t K o^^^ 
v-6/3- [N-p^5^;U-3- (4 - h U 7;U:tDp<>5^;i/7x-;i/) y'u\d.^)V 
7i K] ^:;^t:^>413Ing^T• h^k Hn7^>20iHc:?g^L, O'CJlTm-i^ □ □ 
^-Wlf205mgi&xh^h HD7^>5inI{I^^Lfcr#?^^ 1 ^^f^fi^nX'pm-f 

mp 205-208 (5^^^) 
NMR (600MHz, CDCla) 

6 0. 37(1H. m). 0. 44(1H. m), 0.76(2H. m). 1.35(0. 2H. m). 1. 47(1.8H, m 
). 1. 62(2H,.m). 1.75(0. 2H. m). 1.82(0. 8H. m). 2. 27(0. 2H. • m). 2. 42(0. 8H 
, m). 2. 92(0. 8H, m), 2. 99(0. 2H. i). 3. 02-3. 12 (2H. m). 3. 05(2. 4H. s), 3. 
12-3. 22 (2H, Di). 3. 31(0. 6H. s). 3. 40(2H. m). 3. 79(1H, m). 4. 22(0. 8H. m), 
4. 50(0. 2H. m). 4. 74(0. 8H. d. J=7. 9Hz). 4. 76(0. 2H, d. J=7. 9Hz). 6.00-7.2 
0(1H, br s). 5. 56-6. 64 (1. 8H. m). 6.83(0.2H. d, J=7.9Hz). 7.40(l.6H. d. 
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J=7. 9Hz), 7. 55(1. 6H, d. J=8. 2Hz), 7. 64(0. 4H. d. J=8. 5Hz). 7. 66(0. 4H, d. 
J= 8. 5Hz). 12. 22(1H. br s). 
IR (KBr) 

V 3420. 2224. 1615, 1506, 1408. 1325, 1 170. 1129. 1067 cm"'. 
M ass (FAB) 
m/z 569 (M+H)^ 

TC^^^M CaiHs.NzOsFa • 0. 2C6H.2 • 0. lAc OE t iLT 
fh^fil:C, 65. 89; H, 5.-80: N. 4.71; F. 9.59. 
nm^iC, 65.71: H, 5.86: N. 4.73: F. 9.52. 

mmme 

v-6j3- [N-^^)V- 3- (3 -p^5^;U7x:i;L') 7*o h^^;^T^ K] 




6 



1 7 -->^pyntf;i.p(^;i'-4. 5 a -XtJ^^^^v- 3 , i4e-vhHn=^ 
^-6/3- [N-^5^;U-3- (3 -^5";i'7x-;U) 7'otf^;i/75 
t:f>408mg^7^ h^t HD7 7>20inl{Cjg^t, oriCTm-i^ oo^El=it244iD 
g^xh^t Hn77>5mn;j§^LfcJ^J^$ 1 5 ^r^^^ttT^M-foJiSTLfc. 

M$:ilStt7;i/5:^20g^fflViT*^Ai^ PT hi:^^7^— 0^i?X^JU/ 
^iJ'y-jUTSigH^H. K^^iSm, Sli©^l:^tl269ing (i|X$:64« ?rt# 

Dip 192.0-202.0 r (^^-/S?) 

5 7 
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NMR (600MHz, CDC 1 3) 

6 0. 37(1H. m). 0. 44(1H. m). 0. 75(2H, m). 1.35(0. 3H. m). 1.40-1.53 (1. 
7H. m). 1. 54-1. 66 (2H. 1). 1. 68-1.' 85 (2H. m). 2. 20-2. 32 (0. 3H. m). 2.31(2. 
IH. s). 2. 36(0. 9H. s). 2. 36-2. 45 (0. 7H. m). 2. 86-3. 00 (1H. m). 3.00-3.22 
(3H. m), 3. 03(2. IH, s), 3. 31(0. 9H. s), 3. 34-3. 46 (2H. m). 3. 77(0. 3H. m), 
3. 79(0.7H. m), 4. 30(0. 7H. m). 4. 50(0. 3H. m). 4. 73(0. 7H, d, J=8. 2H z), 4. 
75(0. 3H. d. J=8. 5Hz). 6. 20-7. 20 (IH. br s). 6. 59(0. 3H. d, J=8. 2Hz), 6.60 
(0. 7H, d, J=8. 2Hz). 6. 63(0. 7H. d, J=8. 2Hz). 5. 82(0. 3H. d. J=8. 2Hz), 7.0 
4(0. 7H, s), 7. 08(0. 7H. d. J=6. IHz). 7: 13-7. 20(1. 4H. m). 7.'23(0. 3H, d. J 
=7. 6Hz). 7. 26(0. 3H. t. J=7. 3Hz). 7. 35(0. 3H, d. J=7. 6Hz), 7. 37(0. 3H. s). 
12. 22(1H, br s). 



V 3410. 2218. 1622. 1489. 1439, 1408. 1377. 1321. 1 125. 1033. 915. 
690 cm-l. 
Mass (FAB) 

i/z 515 (M+H)\ 
TtM^mm C31H34N2O5 : 0. 5H20<i:LT 

fi-^ll : C, 71. 11; H. 6. 74; N. 5. 35. 

UMIM : C, 71. 16; H. 6. 73: N. 5. 37. 

Hartley^OJH4t;i'^ h^^ffl tfc. "EJU^Ey ht:mWl^. Efli^SSiiS L, 

fcKrebes-Henseleitjt^K (NaCl 135idM; KCl 4. SmM; CaCU 3. 4inM;-KH2P04 1. 2mM 
: NaHCOa 8. 3mM: MgSO* 2. 5iiiM; Glucose llmM) ^t^TzL. 5 % —fkitw^B . 9 5 

LT> 0. IHz, 0. 5ms-C'ffU^fz, Mj^Mtilsomeric Iranceducer^: 



IR (KBr) 



s 8 



wo 98/23290 PCT/JP97/04267 

iMt^tfiMT'$)^i-o^V>^rz'itKmijiMr$>^n o r - BN I (DWtE&^l^ 

K e = [» LtzifStKmmm] / ( i c soit- 1 ) 

I C 5«it=^tin:^#«S#(7) I C 5o/^§ia^^^#ffiB#0 I C 50 

Si^m<t LT^b'&i^i. 2., A. A. ^. A^fflV^rc^^, ^'3 IC^Ti^lI 
KeM (fi) , KeM (/c) (DJt^rt^i. K e(/i)/K e(/c) =182~oo<h7i 0, 



I C 5 0 (nM) K e (nM) 







i-o^y > 


n 0 r - B N I 






(ICQ nM ) 


(5 nM ) 


_L 


1. 94 


16. 67 


0. 03 


2_ 


6. 71 


98. 2 


0. 54 


3. 


1. 06 




0. 02 


A 


4. 09 


28. 7 


0. 09 




1. 55 


29. 5 


0. 19 


6. 


11. 3 


75. 1 


0. 89 



d dY^^m^-^'^T.^mmz^brzo a 7*C(CiSiaL/iKrebes-Henseleit?§^ 
(NaCl 120. 7nM; KCl 5. 9inM: CaCh 2. 5iM: NaH2P04 1.2mM; NaHCOs 15. 5inM: 
Glucose 11. SmM) ^mtzL. 5%-m\:^m. 9 5 %i?^^amLfc^^?X® 
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LTO. IHz. 1. 0 m s Tff ^aiiiJ'Ki^tSIsoinetric transducer^fflVi 
o r - BN I (D^&$> ^ ^^\t0WtET . m^^iJSilfCck-S^^cOiKiNI^ 5 0 

Ke= [»L/c*§^^zg^] / (ICsoit-l) 

I C5«it=MJrLm#ffiBt(7) I C5oM/*Sia^l^#SB#0 I CsoM 

^mmtLXit-t^X, 2., 3.. A. 5., 6.$fflV^fc^l^, g4{C^-r«fc^H 
Kefi (u) , KeM (/c) :teJ;U^'KeM (5) , KeM U) (Dit^t^t. 
K e(M)/K e(K) = I8~oo. K e((5)/K e(K) = IS^ooiT^cO. ^^moit't 



I C50 (nM) K e (nM) 









NT I 


n o r -BN I 






(30 nM ) 


(10 nM ) 


(10 nM ) 




4. 42 


14. 18 


11. 23 


0. 17 


2. 


5. 9 


100 


25 


0. 45 


3. 


2. 14 


30. 48 




0. 040 


A 


1. 80 


50 


11 


0. 67 


i. 


0. 59 


5. 9 


5. 0 


0.33 


6 


4. 6 




20 


0. 26 



%mi 9 

mmts.K^m-m'^m'^^^M^^ ^'{^^^x^^ (-) -17 - {^ou^u 

\£)V:^^)V) -3, 1 4 0 - h'P + ->- 4, 5 a-xi?4^->- 6 j3 - [N- 

6 0 
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OH 




z 



HM^J 1 0 

1 0 cm' \zm 5 0 PL \ mmr\ mi5m'^m^\to. 2 ug/zm'xh-otzo ^fcit 

|55<i:LT> '1'>h*p^i5'v> • i^'J-A (^tl@g7. 5mg/g) ^IWl^lfC 7 5 

^xn^\t^±\zu<ti.rj . ^fin.t.n^m^^-t^^tm\^^tz. ^tz. m 
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1 0^ 
















4- + + 


+ + + 


+ 


± 



nmm 1 1 

KS^^^tJamT^-Sn o r -BN I $:D D vj77>cD^SgI5&TlcS-^L. 
i^-^^^n\^fz. n o r -BN I c7Df^cbOtCpH4'-6(Cl^^t/c^«J^^V 

i^Dn7x-;i') -N-^f'JU-N- [2- (1 -ea 'Ji^-;i') vi^n^4^'> 
JH Tii^^^K (U- 5 0 4 8 8HchW) $r^S:ft:^7KlI}tML., :ia)7K?^^ 
<£T'^7>(^StSl^{' 1, 3, *3<fcU^l Omg/k g(D^STg#b, S# 3 0 ^ 
^^^^f^fflSiWT^n o r -BN I OO. 1 %}^^$rtf SSB^TiC 0 . 1 
ml/lOg (#:M) CDfiJ'&TS^Lfc. n o r - B N I 6 0 ^Fb1<Z)§! 

TKlCjg^b, :i(07K^^S^^'^;^<^flt^I^t-0. 3. 1. 0, ^^XSZ. Omg 
/kg<Dffl*TS4L, S#3 0^m^ no r-BN I ^IWl^itCirMgi5;STlCg 
-^L/i. n o r -BN lS#m6 0^FBl(D?l^i§^[Hl^^P3Sbfc. $?>lC^«fiB 
UtLX^m-kMM^^^^WLnn o r - BN I S#^6 0 5^rB^(D§loit#lEl^ 

^mtW:. mi\Z^-ri^O\Z. ;^S:fe^7KS#llTtin o r -BN I tCJ;5SI 
l^T^tlloit^m^^^-rTJ^'. U- 5 0 4 8 8 HS-^^-e^i, nor-BNlS# 

6 2 
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nmm 1 2 

ttl 0 %DMSOlI}g^L/!:. S^®^mtlS^^^«?§l«(^!^^-rn*^^V'^7.©i^#J 
*a5^T{lS#b, ^(D3 O5^miC:iS^iS7KII}#^LfcCoipound48/80 (IOOm 

g/sile) <&50ML(7)ffla"ri^€gi5&tc^i^s#Lfc. ^(D'^w.-^\zmmm^-i^ 

fciT^x-T'^S^ U , T "^7 ;^ 75^*^KTCompound48/80S-^SI5fi:(7)ja^ ?l o 

5lo75^#ff»liflI|iJ^ (%) = {! - (A-C/B-C) } xlOO 

Wi^it'^mtLX. 1 7 -v^D7'Dhf;i/^5^;i'- 3. 1 4 3 - vt Ka=^ 
4. 5 a-X/J^v^- 1 7-^f^;i'-6 /3- (N-p^5^;l'- 3 vv>:i- 

1 4 j3 - Kn=lr->-4, 5 a-x;i^^->-6 jS- [N-;<5';i'- h^>7.- 
3- (3-7'J;U) T^UJUTSh*] ^;Hi:h>-N-:t=^'>K 3.. 1 T-iy^ 
nzfn\d)V^^}l- 3 , 1 4 /3 - h*n4^->- 4, 5 or -X7}?=^^->- 6 ^ - 

[N-^^;w-3- (4- h U 7;u^n3p^5^JU"7ix;u) yne^;u7ah*] ^: 

6 3 
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n=ir'y-4, 5 a-XJi^^j^v-- 6 /3 - [N-;^^)V- 3 - ( 3 - ;^5^;i/7x-;U)^ 
7'Ol:f:t;U7= K] ^;i'h:h>-N -^4^-> F 6.. 17- (v-i^? o ^ o tf;i/;<5^ 
;i/)-3, 1 4 /3 - Ho=^^->- 4. 5 a -X7}?^v- 6 /3 - [N-p^5';^- 
^^>X- 3 - (3 - 7UJU) Ti' 'j;i/7^ H] ^;H:::f>:t^±S 1 7 - 
i^nyPtfJU^^^iU- 3. 1 4 Fn^v-4, 5 a-X7}^'>^- 6 /3 - 

(N-^^)l- 3-:^ h4^->->>:^A7= H) ^:;^b::^> • S5@f^ 8.^ 1 7 - 
->/7n7'ne;U^5^;U- 3. l 4 /S -vfc Ko4^v- 4, 5 a -X:}^4^->- 6 jS 
- [N- (1. 4 -v:t^y- 4 h^^v- h^>7.- 2 -^T^x;!/) -N- 

^;uk:f> • ;<^>;^;p^>i?ii 9., 1 7 -v^D^^Dtfji^p^^";!^- 3. 

1 4 /3 - Ho^'>-4, 5 a-X7j^^r'>- 6 0 - (N-;<^;i'-3, 4-v 
^nn7xx;i<'7-ti5'a h*) ^ ;H:: ■:>->• it SSJ^ iiL^ 1 7 - □ 7*d tf;U^ 
5^Jl/-3, 1 4 /3 - V t Ko^v- 4, 5 a -X)i?^v- 6 i3 - (N-p^5^;Uv 
>:hA7= K) ^;^k:^> • i^iE^g ii. 1 7 -v^P7°al^;i'^^;U- 3. 1 
4 jS - vk h*o:^v- 4, 5 a-X7}?4^->-6 a- (N-p^5^;U-N' -^>v 
K) :e;Hi^> . I_2> 1 7 - i>i? 0^0 tfJU^^^Jl'- 3 , 1 

4 /3 -i/k Hd4^v- 4, 5 a-JLif^^i^- 6 $ - (N-^5^;i/^>v>'l'^^v 
j^JPA^ F) ^;^fc::^> • :^i?it i3., 1 7 -->i:7nynt!;Up<5";i/- 3, 14 
'/3-vt: Hd:^^->-4, 5 a-X7}^=^->-6 /3 - (^>x;U:^-+->;^;i/A'5 H) 
^:J^k:^> • iti?^ i4.. 1 7 -->^:7P7'ok;i'P^5^;L'- 3, 14/3-vkh*P 
^^^-4. 5 a-X^=^^v- 6 a- (N-^5^;U7xX;U^i5'>7>Jl/*>7 5 H) 

^:;^t:^> • ili?i^ i_5> i7 - (v^pyp tf;i'^5";u) -3. 140-vt: 

Kp=^^->-4, 5 a-Xts^i^- e ^- [N-pt^Jl/- h7>X- 3 - (4-:/ 
P^:- 2 -^:t7U;U) 7i^UJl'75H] ^)V\l±y • ^itT^MWt^ XA^ 17 
-'>^P7'Ptf;i/p^5^Jl'- 3. 1 4 0 - vk h'P^S/- 4. 5a-X5j^4^v-6 

/3- [N-^5';i'-3- (7xx;i.) 7'Pk:t;i/75 h*] ^;i'k:^'> • i^i?:^ i 

7., 1 7 -v'i:7nyPk;l/^5^;i/- 3. 1 4 /3 -vk HP=^v-4. 5o-X7}^ 
- [N-p^5";U-3- (3 -;<f^;U7xx;!/) 7*PkJ*-;U75 K] ^ 
;Uk:)-> • tlS?it iA, 1 7 -->^P7'Pk;i'P<5";U- 3, 14 3-->*kKP^ 
->-4. 5 a-X;i^^-v- 6 0 - [N-/5^;U-3- (4 - h 'J y )\^:tn 
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7x-;U) 7'Dtf^;i/7a H] "EJl^hi-y ' ^^m. 2 - (3. 4-'J^n 

□ 7x-;i/) -N-pc5^;i'-N- [i-7x-;i'-2- (1 - t:p 'j ->*-;i/) x 
7±i^^)^ -^m^ 2_o_. 3- (1 -tfD'j -4- cs. 

6 - v^DD- 1 --f >i5^>:^7Jl/#->iH -xh7th*n-i. 4-9^7v>- 
^iS^yi 2J^, h^>7;-N-;<5^;P-N- [2- ( 1 - tf □ U v-Jl-) v^o^ 
Cb] ^;!-7x>-4-7-feiS'5 h* • i^m^ 2_2. (5/3. 7/3, 
8a) -N-p^5^;U-N- [7- ( 1 - tf P U - 1 - tf □ [4, 

5] xd7-8 --TJU] '^>y [b] yy>-4-7±.^2. H • ig^:^ 2_3_S:ffi 




H -IS 
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ffiS (mg/kg) 


m\m (%) 


it^<& 1. 


1.0 


41 




0.0057 


64 


it^ i_ 


0.016 


55 


it%^ JL 


0.005 


45 


1. 


0.005 


58 




O.OI 


72 


^b-g-ti JL 


1.8 


52 


^b-g^-fti JJL 


0.46 


14 


-fk^ 1 1 


0.0018 


45 


-fb^ti XL 


0.07 


39 


-fb-^ XI 


0.07 


47 


<b-g^ X£ 


0.31 


46 


1l 1 5 


1.88 


56 


it^^ 1 6 


0.0046 


14 




0.0066 


90 




0.03 


92 




0.03 


40 


fk-g^ 2 0 


0.006 


62 


2 1 


0.0003 


23 


fb^-fe 2 2 


1.2 


70 




0.0069 


46 



mm'&.^^^. ^^^^^^ ^a^^ 

m. mmm. ff^s. "^^^^ wstff. $£Sg;^j:«i:(D^^^;.(D?&^{cwffl-e^?>. 
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1. ^kf:t< \^ K^nwi^W]mt'^^^mM6^tt^±mmo 

3. ^;i.t:)->l^^#:75^TtB-^^ ( I ) 



7 (7)7;i"5r-;u, 7U;L', i^^^i 5(Z)7^>- 2 — T ;u7;u=^;u^fc 

«^^^l;&^b5(7)^:t7x>-2-'f;i'7Jl/4^;i/^at. R'^tK^, th'O:^ 
-hP. 5 07;U:^jy 'r;i':t4^v, i^^^ 1 ;5^b 5(D7;i/3 4^ 

V. ^migtl;^^?) 5(D7;i/=^^;U^fc(i-NR'R"'$:^t, R 'Ji7K^ 

5<z)7;i'^;u^^L> R'^ftTK^, ]^3^|g:i*^e>5(7)7;u^;i^^fcii- 

C ( = 0) R'^-^^b, R"^i> 7K^. 7x-;i/^fcli^^^l3&^^. 5(D7;i' 
=^-;!/£gL. R^iTK^. t:Kn:^v, ]^^^ 1 5 (7)7;U:^7 / ■<;U:t=^^ vS/i 
«^^l^l7i^e>5<^7;HJ^v^St, Ati-XC ( = Y) -XC (=Y) 

-X-^fcfS-XS02- (^l^-eX, Y, Z\t^^%kiLLXl^R\ St 
fc«O^SL, RMJ7K^,.- i^^l^l75^^ 5©iI^=bL<fS^lK7;U4^;Utfcft^ 

B^H^M^, 1 4(Z)illitfcJi5^ll!S7;U4^^> (fztzL 




(I) 
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V, ^m. i^m. ^m. som. 7^y, ~hn. i^tj. v^jyji^tn^^ju 

4 ©Bis L < }i^te<Z)|^^^^lgfn^il:7Kf^ (Acfc l ^ 5 o7;ni 

^v, ^^^iTi^b 5©7;U:^7y-1';i'^=^v. fcHP^^v^ 

3^m. 7Sy, -ho, ->7y, hU 7 ;i'^P;>^5";U:fe J; 0^:7^7 ^v^O^i^j^S: 

x-x;Ui^-&. x-x;i/ig'&*3<iiK/'feL<}i75 y^'&^iTi*^^ se^O^ig 



O 00 





T : CH , N , S , 0 
1 = 0-5 

•(CH2)m^ /(CH2)n m.n^O 



^^1^. 3"^^. 7^y, -,ho, '>7y, -r v5"^->7:^h> h'j7;i/^op^^ 

6 9 
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r, tfc. -^^ (I) ( + ) (-) ft> (±) #:^:^tr]T^$n^t)0 

JVT'hD. R\ R'fi^^^ntLLXT^m^ hHP^v, 7-fe h^'>^/!:«^ 
iyX'hO. Ai^^-XC (=Y) - (C::iT% XJtNR\ S. ^fetiO^^L: Y 

«o^gL, R'\t7i^m^rzitmm^if)^^s<D7)v^)i^^r) . -xc (=y) 

-X-t.rc\t-XS02- {:i:iX\ XtiNR'^SU, YtiOSfc^S^ 
^b. ZitNR'^fz\tO^^L. R'\t7i^^^rz\t^m^l^^^ 5 0)7 Jl^Jl'^ 
^T) T«>0, B3!)igt^|!tl >i>^e> 3Oam7;i-4^^>T$)0, R' tR' t\t-m 
\ZUoX-0-Xib^. R'^^7i^mX$>^h<DX^^m^^ 3 td,m(D±mM, 

5. tJUtTf-^SI^^^^O^'-ilgi^ (I) JCiJV^T, Af)^-XC ( = Y) -S7t«- 
XC ( = Y) Z- XfiNR*<£:SL, YliO^SL, Z«0^^t, R 
ntj^^l^ 1 e) 5(D7)l=^)l^^t) X$)^h(DX&^m>l^^4Bmo±mM, 

6. ^:;^t::^>^^^*^-ilS^ (I) {c^oV^T. R';i;^"7jc^^^cfiTtH(7)**#*& 




Q = 0,S 



^m. s'ym. 7s/, -hp. >'7y, ^yf"^->7:^h, h>j7;u^o^f^ 

7 0 
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7. ^}i\ii->mmm^-'^^ (i) \z^^^x. a*^-xc (=y) -^tzit- 

XC (=Y) Z- CldT, XttNR'=^:^t. YttO^SL, ZfiO^^L, R 

?flJo 

h^^vT^O, A;&«-XC ( = Y) - (;i:iT', XJJNR'^^Lx. YfiO^r^L, 

RMi^^^i;^^^. 5(;)7;u^;u<^:^-r) T^O, B;&^'-CH = CH-, -c = c 

-CH2O-. tfcfS-CH2S-T*0, R*<i:R'75^*-^lC7^j;-pT-0-T 

3-^7^, 7^y. -ho> ->7y. ^y5':tv7:)-h, h'j7;i/:tn^5' 

10. ^)V\ii-ymm^W--t)^-'Wi^ (I) tCfct^X. B75^'-CH = CH-^fc{i- 

7 I 
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1 1. ^)v\i-f->mmm^-^^ (i) ^zt^^^x. R'75^7X^^/ifSTiBcDS*t 



30m. -ho. ->7y. <y5^^->7:fh, h'J7;i/^oX5^ 

12. :tlf:f-1' H /c§^^f^»i<4{b^i^7!)^TE-iS^ (II) 



^4t)^ib7 0i^^u7)V^}V7)l^)V, ^m^5f)^'o7 (Diyi7D7)l^::^)\^7)V 

.R'IS7K^> tHD^^v, -hP, ^^1^ 1 5 07;U;^7 7 -f =^ 
^mWil^^^5(D7)Vn:^>'^rz^tmm^l*^^5<D7)V^)\^^mL. R^i 

^rc\mmik6t^h> i 2 07U-;u£^l, Ati^^^i?5^b 6(^7;u4^i/>> 



Q = 0, S 




(II) 
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Q QQ 

T * CH 

I (CHa), /=\ 1 = 0-5 

I (CHjU' >(CH2)n m.nSO 

' T m + n S 



M:m. 30m. -hn. iyyy. ^^J^^'yT-rV. V^iy )\^^u^^)V. hU 

Wl-^ (II) ( + ) W-. (-) (±) #:^^tr] T«$tli)^;^t:^>4^ 
7 > ^ - '^7 A :^|^^{*:T S ^ ft ^« 2 IS® O ih^^J o 



13. ^;^t::^>41g^7>t:::'^Ai^^^^^:6^*-^3SS (II) H43ViT. R'tS^'p^^^ 
7-t h^v^Ac^^ h^->T*D, R''75^7K^^fctii^^^l7&^e>5(7)a^^ 

14. ^;Ut::h>4lS7>^-':7Ai^^^f4:;6^-jlS^ (II) tC*3t.iT, R^75^'/-5^ 



7 3 
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7;ni+v, mm^i-^^^ 5(D7^tij ^ }i\^n=3r->. ^m. 

^m. 3^m. -hp, vjy, -fv^^^^-^T-^h, hU7;p:tDpi5^;p, h)i 

^if jjtjs 1 5 nim<D±mmo 

17. :tt:^^ H/cS^^4:f^li'l4^b^^7>^*TIE-«^ (III) 



^^^7 3&^e. 1 3(7)7^;i'4^;u, ^^85:4*^^, 7(D7;i'^x;i/^/!:^t7U 

JV^mL. R^iTK^, tHa^v, xhD, mnWil-ti^^S(D7)VtsJ ^ )\^:^^ 
i^i^ia[l*^e,5(737;Hi4^'>tfctii^^3^1*^b5(7D7;i'4^;i'^^L. R'ti 
tK^, hHo=^^v, i^^^l3&^b5(7)7;V';^jy<-'U:t=^'>^fc:{i^^^l7b^b5 



Q: O.S 




O 



(III) 
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, , T : CH, O 

(CH2), /=\ I = 0-5 

(CH2)n(\ /(CH2)n m, n 2 0 
m + n ^ 5 



M:m. 3^m. ^Sn, ->7y. -ry5^:tv7:^h. hU7;U^D;^5^;i/, h'J 
(7)SifeS{c=fcDM^^nTViTt)J;!^i) ^^STo Sfc, (III) (+) 

(-) (±) ^^^^tf] -cm-^n^'i:^hi->-N-^^'y\^mmi^^rz\t 

18. ^;Ut:t>-N-:^-=^v Hi^^«:*^-iS^ (III) \Z^^^X. R'/0^'^^;i/. 

x5^;u> 7'ot!;u, r^^^ju, ^^Jzf^Ji. vi^oyo e;u^5"ju> 7'j;u, ^> 

7;U4^;UTafeO, A*^'-CH=CH-^fc{t-C = C-T^$tl5 t)(Z)T'^5i> 

19. ^;H:::h>-N-:t-^>'H^^#:*^'-i?S^ (III) ^Zii^^X. R*t^>^^)l. 
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2 0. =eJlti->-N-^=¥iy\i^mm^-i&^ (III) (C:fet.iT, R'^i^Tiec^ 



t;u=i=^->, mm^ifi^^ 5<DT)\^ti y oit^'^. th*o^->, ^m. ^m. 
mm, 

2 2. :ttf:d-^ K/cSW^f^»ii4{b'&'^3i^% TE-IS^ (IV) 



T7K^^;t{i:^mT*D, Z^O^fc^iS^^To ^/i, -fiS^ (IV) \t (+) 
2 3. :ttf:t'f KKS^ftf^«l1i{b^i^75^\ (V) 






(IV) 
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Q 




(V) 



^T^D, ZttCHj, -OCH2CH2O-, ^fcfSNCOaCHs^^To ^fc. 

-jisic (v) (+) (-) (±) ^^-^tf] X'^-^n^it-t^^rzit 

2 4. }^ K^^Wi^mmt^m^^ -jISS: (VI) 



T. ^Tc. (V) (+) (-) (±) #i&^tf] TS^n^^b^ 
2 5. ■t\f:t^ V ic^mwi^mii^t'^m^. -wt^ (vm 



[ic^", X, YJitn^LLXTi^m^rcimm^^r, sfc. (vio (+) 




(VI) 




(VII) 
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2 6. ^omi!}^&jismB$>^^^<<i^Mmm\zi3Foh(DX'$>^y m^mim^Li 

2 9. m^miti^^L2 5 (D^^rtit^^ztzmM^^^ \i K^mwr^m^it^-t^ 

3 0. -ilS^ (II) 



^)[^. mm^7 a^ibl 3 0)7^)V^)V. ^m^4f}^i7 (D7}V^=:-)i'^rz\t7') 
)V^mL. R^iTK^. hHn^v. -ho, mm^l*^h 5(D7)Vti y 

mm^lii)^^S(D7)Vzi^'y^rz\tmm^lf}^'^S(D7)V^)l^mL. R'\t 




(II) 
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O 00 





Q:O.S 



I (CH2), 



T: CH. O 
1 = 0—5 
m, n > 0 
m + n < 5 



^m. 3rym> -hn, vjy. 'rv^:i-->7:hh> hU7;i/:ro;:<5^;u, hu 
tz. -jSiC (II) \t (+) (-) (±) w^^ts] -n^^ti^^jvhi- 

Tab5if5R^3 liSlfeO^;H:i:^>4iS7>^:-'i7Amg^^^*. 
3 3. -^^ (in {Ci3t.iT, R'7!?^*T!acDS*:#*& : 
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O 



Q: O.S 



Bom. -hu, ->Ty, 'rv5":t'>7:^^, hu 7;u:tnp^5";u. hji 

34. -12^ (ID \z^\^^X. R**^:/^^)^. X5"JU, 7'Dtf;l/, -fy7°nfcf;i'. 
3 5. (III) 



;U$^L, R'^i7K^, tHn:^->, -hn, ^^^l A^^> 5 a)7;U:^7y-i';U:t^ 
V, ^^^175)^^ 5<7)7;Hl4^'>^fc}^^^|gCl7i^e> 5(D7;U=^^;P?:gL, R^i 

(D7;n3=<^'>i£St, R^iTK^, mm^i*^^s(DmmtL<it^m7)v^)v^ 

CH = CH-^fc«-C = C-$:^L, R niTSEcDS*#t& : 




(III) 
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^m. s^ym. -ho, ->7y, -iv^ti^r^h. hU7;i/:to^5^;u, hu 
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